Abstract
Introduction
roposals for a single-payer health insurance in the U.S., either on a national or state level, have been much discussed since the 1930s (Vladeck 2003 , Bodenheimer 2003 ), but widespread support has faltered largely because of concerns about the huge tax burden it would entail, and the trade-off in quality that would result. In lieu of a big leap into universal coverage, various incremental approaches (Etheredge and Uhlig 2003) have been, and still are being considered to address the twin problems of high cost and low access to health insurance, and the trade-off between cost containment and quality of outcomes. Tax-funded health insurance has so far been limited to the elderly, disabled and the poor. Thus, there remains an estimated 15% of the population, mostly low-income workers, without health insurance coverage. To protect consumers and to enhance competition, antitrust laws have been supplemented over time with legislation in some states geared at reducing adverse selection, such as guaranteed renewability and community ratings.
It may be argued that if health care cost can be contained, then so will the tax burden of universal coverage. This study applies multivariate regression analysis to a 30-country cross-section data on health system quality and health indicators to explore two questions:
Is there an international evidence of the trade-off between health care cost and the quality of the health system, on one hand, and better health outcomes on the other? 2.
Does a higher quality health system lead to superior health outcomes?
Review of Related Studies and Databases
The World Health Organization (WHO) has gone a long way towards developing and continuously improving measures of health system performance. In 2000, it ranked 191 countries as to the overall efficiency (technical and allocative) of their health systems. A composite index of overall efficiency was derived from the P weighted average of indices gauging the health system's responsiveness, the average healthy (disability-free) life expectancy, and fairness in the distribution of financial burden. The U.S. ranked 37 th , in a list in which France, Italy, San Marino, Andorra and Malta were the top five. The index of responsiveness, in particular, was based on an international survey asking respondents to rate the promptness of intervention, choice of provider, and respect for patient's privacy, among others. The U.S. ranked first in responsiveness, followed by Switzerland, Luxembourg, Denmark and Germany. As to healthy life expectancy, the estimated 70. The above table shows that the U.S. exceeds the mean figures for its peer group, in terms of PCHC, the relative importance of private health insurance and medical durables in total health expenditures, and the percentage of the population with post-secondary education. However, it lags behind the mean for its peer group in terms of health outcomes such as the combined male and female average life expectancy, disability-free male life expectancy, and infant mortality rate. Interestingly, it also lags behind the means for its peer group in terms of the share of public financing and the share of out-of-pocket costs to total health expenditure. In this smaller sample of 30 countries (the WHO's rankings mentioned earlier were based on 191 countries), the U.S. ranks first in the Responsiveness Index, 24 th in the Fairness Index, and 22 nd in the composite or overall Efficiency Index.
Methodology
This study attempts to obtain empirical evidence for a health system model best depicted by Figure 1 . It is proposed that the cross-country variance in health outcomes is explained by variances in the quality of the health system, the literacy level, and lifestyle or health-related risks of its users. The better the health system is, the better the health outcomes of the people will be. Literacy affects health outcomes, independently of the health system, by influencing user choices relevant to health outcomes, such as balanced nutrition, regular exercise, care of children, and avoidance of life-threatening activities. The less health-related risks the users of the health system takes or the healthier the lifestyle of these users, the better the health outcomes will be.
Health care cost and the literacy level of its users, in return, influence the quality of the health system. Higher health care cost reflects more and better health care inputs, which is presumed to lead to a better health system. The more educated or literate the users of health care services are, the better they are at obtaining and processing information about the country's health care system, as well as communicating their needs and preferences to the providers and policy makers. The first set of multivariate regression done aims at investigating the existence of a trade-off in cost containment and the quality of a country's health care system, on one hand, and the population's health on the other. To measure the quality of a country's health system, I used the WHO's Responsiveness Index (RESPOND), the Fairness Index as a measure of accessibility (ACCESS), and the composite Efficiency Index (EFFICIENT). As for health outcomes, I used the OECD data for infant mortality rate (INFMRT), and the WHO's estimates of healthy or disability-free life expectancy (HLXP).
Per capita health care expenditure (PCHC) is used as an explanatory variable in a set of equations where the above-mentioned quality measures are alternately used as a dependent variable. A positive relationship will confirm a trade-off between cost-containment and the quality of the health care system or the population's health.
Scattergrams of the PCHC values against the quality measures suggest that a quadratic functional form is appropriate. This also allowed me to test for diminishing returns to health care expenditure. For the health system, diminishing return is due to the presence of fixed inputs like medical durables (hospitals, diagnostic devices and equipment). For health indicators, this may be due to biological or environmental constraints.
To control for the effect of education or literacy level, I used three alternative variables from the OECD database, and picked the one that when entered into the regression yielded the best fit. These are the percentage of the population with a college degree (COLLEGE), the mean score in reading literacy test (READING), and the combined scores in reading and science literacy tests (LITERACY) at age 15. The latter two capture qualitative differences in the educational system. The sign of b 11 will determine whether or not a trade-off exists, while the sign of b 12 will determine whether or not diminishing return to health care expenditure exists.
I then turn to the interesting question of how well the measures of health care system quality developed by the WHO are associated with health outcomes, after controlling for literacy and lifestyle. The lifestyle or proxy variable for health risk used in this study is the percentage of the population who are daily smokers (SMOKERS). The literacy variable is entered again because it contributes to better health outcomes through health-related choices, independently of the health system. Two components of the Efficiency Index (RESPOND and ACCESS) are regressed on two health indicators (HLXP and INFMRT. The Efficiency Index is regressed only on INFMRT, and not on HLXP because the WHO used its estimates of HLXP as one component of the overall efficiency index. In other words, regression of the composite index on one of its components would be redundant. A semi-logarithmic functional form is used for the second set of regressions to ensure non-negative predicted values for the alternate dependent variables. The null hypotheses to be tested are b 21 = b 22 = b 23 = 0. A positive sign for b 21 will confirm the link between the quality of the health system and health outcomes.
Analysis of Findings
The results of the first set of regressions confirm the trade-off between the goals of cost containment and the quality of the health care system and health outcomes. It also confirms the existence of diminishing returns to health care expenditure (see Table 2 ). Note: Standardized coefficients marked with ***, **, and * are statistically significant at the 99%, 95%, and 90% confidence intervals, respectively.
Of the alternate variables used to measure education or literacy, only the combined score in reading and science literacy tests was found to have a positive contribution to reducing infant mortality. The score in reading literacy alone was found to be positively associated with accessibility or the Fairness Index. For the Responsiveness and Efficiency indices, the percentage of the population with post-secondary education, not the literacy test score, shows up as a significant contributor. Regarding the question of how well the quality of the country's health system contributes to better health outcomes, this study finds that the more responsive and accessible the country's health system is, the longer is the healthy life expectancy of its people. Moreover, the more accessible and efficient the country's health system is, the lower is the rate of infant mortality. As Table 3 shows, using the overall Efficiency Index as a quality measure proves to yield the best-fit statistics (adjusted R 2 and F), compared to using either of its two components. Regardless of the overall efficiency of the health system, higher literacy or better quality of the educational system is found to be significantly associated with lower infant mortality. However, the lifestyle or health-risk variable is not.
Conclusion and Policy Implications
This study confirms that a trade-off between cost containment and the quality of the health care system exists. It also finds evidence that higher per capita health care expenditure is associated with better health outcomes, such as longer life expectancy without disability and lower rate of infant mortality. In addition, this study finds evidence of diminishing returns to health care expenditure. Some reduction in per capita health care expenditure can thus be done in the U.S. without a significant loss in the quality of health care delivery and health outcomes.
A statistically significant positive link is found between the quality of the health care system and the health outcomes of the people. The study finds that the more accessible the health care system is in a country (i.e. the higher it ranks in terms of the WHO's Fairness Index), the longer is the healthy life expectancy and the lower is the rate of infant mortality. Making health care financing more equitable, allows more people to benefit from the health care system. Since the U.S. ranks quite low on this index (24 th of the 30 OECD countries), some policy changes that could be considered are converting the flat Medicare tax rate to a progressive tax system, increasing the income cap, increasing the eligibility income for Medicaid to cover the working poor, and adding drug benefits for the lowincome elderly. In addition, this study finds that the higher a country ranks in the overall Efficiency Index; the lower is the rate of infant mortality. Lastly, the more responsive a country's health system, the longer is the healthy life expectancy of its people.
